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ELEMENTARY  CURRICULUM  TRENDS 

Current  Research 

Education  Leadership 

Principals,  today  more  than  ever  before,  are  educational  leaders  for  their  buildings.  The  national  spotlight  is  on  student  achievement  and  support 
for  teachers.  Likewise,  the  call  has  gone  out  for  more  power  to  the  principals  so  they  can  build  teamwork  and  set  the  tone  of  the  school.  Site- 
based  management  is  on  the  forefront  of  educational  leadership. 

Lee  Canter's  Assertive  Discipline  is  rolling  into  its  twenty-fifth  printing  this  year,  a  testimony  to  his  practical  ideas  about  managing  an 
educational  environment.  This  is  his  latest  book,  topical  and  important:  how  the  principal  can  be  a  cheerleader  for  his  or  her  building  teamwork. 

The  Caring  Administrator.  Lee  Canter  and  Associates,  252  pages/notebook.  $49.95. 1989.  Available  from  Lee  Canter  and  Associates,  P.O.  Box 
2133,  Dept.  CG,  Santa  Monica,  California  90406  (800)  2624347. 

Earlv  Childhood 

Preschool  programs  are  the  fastest  growing  segment  of  our  education  system.  We  need  to  understand  what  is  an  appropriate  learning  env  ironment 
for  this  level  so  that  we  can  lay  out  the  components  of  a  rich  and  nurturing  climate  in  which  young  children  can  learn  and  grow. 

Early  Childhood  Programs  and.  Ihe  Public  Schools  -  Between  Promise  and.  Practice.  Anne  Mitchell,  301  pages/paperback  book.  1 989  by  Bank 
Street  College  of  Education.  Available  from  Auburn  House  Publishing  Company,  Dover,  Massachusetts. 

A  Resource  Guide  to  Public  School  Early  Childhood  Programs.  Edited  by  Cynthia  Warger.  197  pages,  paperback  book.  1988.  Available  from 
Association  for  Supervision  and  Curriculum  Development,  125  North  West  Street,  Alexandria,  Virginia  22314-2798. 

"Early  Care  and  Education:  Reflecting  on  Options  and  Opportunities."  Phi  Delta  Kappan,  October  1989.  Available  from  Phi  Delta  Kappa,  P.O. 
Box  789,  Bloomington,  Indiana  47402-0789. 

Right  From  the  Start.  The  Report  of  the  N  ASBE  Task  Force  on  Early  Childhood  Education.  1989.  Available  from  National  Association  of  State 


Boards  of  Education,  1012  Cameron  Street,  Alexandria,  Virginia,  22314.  55  pages,  $5.00. 

Middle  School  Education 

Research  shows  that  middle  schools  should  exhibit  the  following  characteristics: 

(1)  an  interdisciplinary  organization  with  a  flexibly  scheduled  day; 

(2)  an  adequate  guidance  program  with  a  teacher  advisory  plan; 

(3)  a  full-scale  exploratory  program; 

(4)  curriculum  provision  for  such  broad  goals  and  curriculum  domains  as  personal  development,  continued  learning  skills,  and  basic 
knowledge  areas; 

(5)  effective  and  varied  instructional  methodology  for  the  student-age  group;  and 

(6)  continued  orientation  and  articulation  for  students,  parents,  and  teachers. 

School  Organization  in  the  Middle  Grades.  National  Variations  and  Effects.  John  Braddock,  1988.  Available  from  The  Center  for  Research  on 
Elementary  and  Middle  Schools,  Johns  Hopkins  University,  Charles  and  34th,  Baltimore,  Maryland,  21218,  (301)  338-8000. 

'What  Matters  in  the  Middle  Grades  -  Grade  Span  or  Practices?"  Joyce  Epstein.  Phi  Delta  Kappan,  February,  1990. 

The  Middle  Grades:  Is  Grade  Span  the  Most  Important  Issue?"  Joyce  Epstein.  Educational  Horizons,  Winter,  1990. 

Schools  in  the  Middle;  A  Report  on  Trends  and  Practices."  April,  1990.  National  Association  of  Secondary  School  Principals.  Available  from 
JASSP,  1904  Association  Drive,  Reston,  Virginia  22091. 


InkEdMplinaiy  Approach  to  Education 

The  words  interdisciplinary  approach  are  a  title  to  a  concept  of  the  1970s  that  was  called  orchestration  and/or  subject  integration.  Many  books 
and  articles  have  been  written  offering  suggestions  for  choosing  proper  criteria  for  successful  curriculum  integration,  dealing  with  the  attitudes 
of  key  individuals  and  groups,  and  establishing  validity. 

Interdisciplinary  Curriculum:  Design  and  Implementation.  Edited  by  Heidi  Hayes  Jacobs.  $13.95,  1989.  Available  from  the  Association  for 
Supervision  and  Curriculum  Development,  1250  N.  Pitt  Street,  Alexandria,  Virginia  22314. 

Geography 

Nationwide,  there  has  been  concern  that  geography  has  all  but  disappeared  from  school  curriculum  or  has  been  folded  into  the  social  studies 
curriculum.  Many  states,  at  this  time,  have  mandated  full-year  courses  of  straight  geography  courses.  In  July  of  1987,  both  the  House  and  the 
Senate  unanimously  passed  legislation  for  National  Geography  Awareness  Week.  The  quest  for  geography  curriculum  is  continuing  to  increase. 

'Teaching  Geography:  A  Model  for  Action  in  Grades  4- 1 2,"  a  teacher  support  effort  of  the  National  Geographic  Society's  Geographic  Education 
Program  is  available.  The  material  includes  a  teacher's  handbook,  a  copy  of  Guidelines  for  Geographic  Education:  Elementary  and  Secondary 
Schools,  and  a  map/poster  that  illustrates  five  fundamental  themes  of  geography.  Available  for  $10.00  by  calling  the  National  Geographic 
Society,  1-800-368-2728. 

"Geography  in  the  Newspaper:  Creating  a  Lifetime  of  Geographic  Education  Through  a  Lifetime  of  Newspaper  Reading"  tries  a  different  angle: 
supplementing  the  geography  lessons  with  a  workbook  that  uses  the  newspaper  as  aresource.  1 989. 83  pages/paper.  Available  from  C.J.  Hatcher 
and  Associates,  Inc.,  22  Lionville  Station  Road,  Chester  Springs,  Pennsylvania  19425;  215-458-8790. 

Geography  Curriculum  Book,  produced  by  the  staff  and  students  at  Lancaster  School  District  in  Pennsylvania.  Free  -  call  (717)  291-6149. 

Business  Partnerships 

More  and  more  schools  and  businesses  are  teaming  up  as  partners  in  education.  In  doing  so,  they're  helping  the  students,  the  future  work  force 
in  their  communities,  get  the  knowledge  and  experience  they'll  need  for  the  21st  century.  Educational  technology  is  becoming  more  expensive 
and  more  sophisticated  Now  is  the  time  for  educators  to  develop  partnering  skills  and  for  school  systems  to  provide  an  enriching  environment 
for  partnerships. 

Partnership  in  Education  Journal.  1 1 32  Gershwin  Drive,  Largo,  Florida  34641 .  This  is  a  national  directory  of  names  and  phone  numbers  of 
administrators  and  businesses  that  work  together  to  improve  schools. 

American  Business  and  the  Public  School:  Case  Studies  of  Corporate  Involvement  in  Public  Education ,  Marsha  Levine  and  Roberta  Trachtm  an. 
New  York  Teachers  College  PRESS,  1988.  $24.95.  P.O.  Box  939,  Wolfeboro,  New  Hampshire  03894-0939;  (800)  356-0409. 

The  Fourth  R  -  Workforce  Readiness:  Building  Business-Education  Partnerships.  1987,  $10.00;  National  Alliance  of  Business,  1201  New  York 
Avenue,  N.W.,  Suite  700,  Washington,  D.C.  20005;  (202)  289-2910. 

National  Association  for  Schools  of  Excellence 

1425  N.E.  Dekum 

Portland,  Oregon  97211 

(503)  283-1267 

This  is  an  organization  that  fosters  equity  and  excellence  in  education  for  all  children.  The  organization  is  comprised  of  administrators  from  many 
diverse  districts  (Havre,  Montana;  South  Bronx;  Kansas  City;  Los  Angeles).  These  administrators  have  clearly  demonstrated  that  children  from 
low-income  areas  throughout  the  United  States  can  learn  if  properly  taught. 

President  Bush  has  called  for  a  $25  million  principal  training  initiative  for  the  1991  education  budget.  It  outlines  a  strategy  for  identifying, 
recruiting,  and  training  new  leaders  for  elementary  and  secondary  schools.  It  provides  for  an  extensive  mentorship  program,  during  which 
candidates  will  actually  spend  a  school  year  in  "on-the-job  training"  with  an  experienced,  exemplary  principal. 

22  principals  have  been  meeting  and  finding  answers  to  these  questions: 

1.  How  to  turn  a  failing  school  around  quickly. 

2.  How  to  disseminate  the  information  nationally. 

3.  How  can  business  play  a  meaningful  role  in  promoting  the  expediting  meaningful  reform  of  our  national  educational  system. 

Information  on  these  schools  and  their  leaders  is  available  in  video  and  manual  from  the  above  address.  The  contact  people  are:  Ron  Herndon  and  Dia  Norris. 


FOREIGN  LANGUAGE:  TRENDS 


ENROLLMENT 

Foreign  language  study  in  this  country  has  reflected  broad  cycles 
in  secondary  enrollment  percentages.  In  1915,  83  percent  of  the 
secondary  students  were  enrolled  in  French,  German,  Spanish  or 
Latin.  (Nearly  50  percent  were  enrolled  in  Latin.)  Excluding 
Latin,  enrollments  in  modern  foreign  laguage  have  gone  from  a  high 
of  36  percent  in  1915  to  a  low  of  14  percent  in  1948,  back  to  28 
percent  in  1968  and  below  20  percent  by  1972.  Currently  enrollments 
in  modern  foreign  languages  are  approaching  the  historical  1915 
highs. 

In  Montana,  enrollments  somewhat  followed  national  patterns.  The 
1968  highs  were  in  the  low  30s.  The  lows  in  the  early  1970s  were 
down  as  low  as  14  percent.  Currently,  enrollments  are  up  to  about 
35  percent.  In  the  meantime,  Latin  enrollment  has  dropped  to  less 
than  1  percent. 

METHODOLOGY 

Throughout  the  fluctuations  of  language  enrollments  there  has  been 
a  shift  in  language  learning  or  language  acquisition  goals.  Until 
1960,  the  primary  focus  of  foreign  language  study  was  a  grammar 
based,  read  and  translate  orientation.  Students  did  not  learn  to 
use  the  language  in  live  language  situations.  This  shift  in 
orientation  can  be  directly  linked  to  the  Soviet  launch  of  Sputnik 
in  1957.  The  current  primary  focus  of  foreign  language  study  is 
upon  acquiring  communication  skills  which  can  be  used  in  live 
language  situations. 

The  change  in  orientation  of  foreign  language  study  is  reflected  by 
the  introduction  of  a  variety  of  strategies  and  methodologies  which 
replaced  the  grammar/translation  approach  and  which  focus  upon 
language  acquisition  for  communicative  purposes.  The  first  of 
these  was  the  audio-lingual  method  which  was  popular  in  the  1960s. 
Dissatisfaction  with  the  linguistically  based  audio-lingual  method 
led  to  an  eclectic  period  from  which  a  variety  of  teaching 
strategies  and  methodologies  have  emerged.  These  include  The 
Communicative  Approach,  Community  Language  Learning,  Intensive 
Instruction,  Immersion,  The  Natural  Approach,  The  Rassias  Method, 
The  Silent  Way,  Suggestopedia,  and  Total  Physical  Reponse. 

There  is  growing  awareness  of  the  existence  of  a  variety  of 
teaching  and  learning  styles  and,  therefore,  of  the  necessity  of 
using  a  variey  of  approaches  to  accomplish  curricular  goals.  Any 
curricular  development  should  address  this  need  for  variety. 


LANGUAGE  SEQUENCE 

There  is  also  growing  awareness  that  the  length  of  study  time 
necessary  to  acquire  communication  skills  is  longer  than  two  years. 
The  audio-lingual  approach  implied  to  students  and  parents  that  a 
two  or  three-year  study  sequence  would  make  the  students  users  of 
the  language.  The  general  failure  to  meet  this  unrealistic  goal 
probably  did  much  to  undermine  enrollments  during  the  1970s. 

It  is  now  recognized  that  under  ideal  conditions  students  require 
from  600  to  900  hours  of  instruction  to  acquire  live  language  user 
skills.  In  other  words,  language  sequences  for  the  commonly  taught 
European  languages  should  be  from  four  to  six  years  or  longer  in 
order  to  acquire  useable  communication  skills.  To  better  acquire 
oral  language  skills,  language  sequences  are  introduced  in  lov/er 
grades.  As  of  1988,  five  states  have  mandated  elementary  foreign 
language  study.  I  have  long  recommended  for  Montana  schools  a 
language  sequence  which  begins  no  later  than  grade  five.  Such  a 
sequence  could  provide  the  total  hours  necessary  for  a  minimal 
program  and  could  also  introduce  young  children  to  the  language 
while  they  still  have  the  special  physiological  abilities  of  young 
children  to  deal  with  unique  language  sounds. 

In  Montana,  the  new  accreditation  standards  require  that  foreign 
language  study  be  offered  in  all  secondary  schools  by  1992,  in  all 
middle  and  junior  high  schools  by  1994  and  in  all  elementary 
schools  by  1999. 

To  aid  in  the  implementation  of  the  new  accreditation  standards, 
the  foreign  language  teacher  certification  has  been  changed  from  a 
5-12  endorsement  to  a  K-12  endorsement  effective  July  1,  1990. 

Districts  which  subscribe  to  the  current  emphasis  upon  proficiency 
should  focus  upon  long  sequences  as  a  first  priority.  Four-year  to 
six-year  sequences  should  be  available  in  one  language  before  the 
introduction  of  a  second  foreign  language.  Introduction  of  a 
foreign  language  should  include  the  consideration  of  being  able  to 
develop  at  least  a  four-year  sequence. 

STUDENT  ENROLLMENT 

Before  1948,  most  students  of  foreign  language  in  the  secondary 
schools  were  anticipating  a  college  education.  Even  through  the 
1960s,  foreign  language  study  was  encouraged  and  frequently 
required  as  a  college  preparatory  subject.  This  has  changed. 
Foreign  language  education  is  now  perceived  to  be  a  part  of  a 
general  education.  As  noted,  many  states  have  mandated  elementary 
foreign  language  study.  Foreign  language  is  no  longer  perceived  as 
a  subject  only  for  the  academically  able  and  college  bound 
students.  In  this  trend,  we  are  moving  toward  the  position  of  the 
rest  of  the  world's  education  systems  in  which  at  least  a  four-year 
study  is  required. 


FOREIGN  LANGUAGE:  RESEARCH 


ATTRITION 

A  primary  problem  is  the  recruiting  and  retention  of  students. 
What  effects  do  various  correction,  testing  and  instructional 
techniques  have  on  students? 

Since  half  of  the  students  enroll  to  satisfy  a  two-year  college 
entrance  requirement,  it  is  not  surprising  that  after  two  years, 
many  choose  not  to  continue.  Five  common  reasons  given  by  dropping 
students  are: 

1.  The  initial  course  was  difficult  and  future  effort 
required  seemed  excessive. 

2.  The  results  of  the  first  experience  did  not  measure  up  to 
student  expectations.  This  could  be  a  case  of  the  language  program 
being  oversold  or  misrepresented  or  of  the  student  having 
unrealistically  high  personal  expectations. 

3.  The  student  had  no  goals  in  general  and,  therefore,  was 
not  motivated  to  pursue  any  subject  in-depth. 

4.  The  student  felt  that  his/her  style  of  learning  was  not 
compatible  with   what  he/she  is  expected  to  do  in  the  classroom. 

5.  The  student  had  been  advised  not  to  continue  by  peers, 
parents,  counselors,  other  teachers  or  even  by  the  language 
teacher. 

The  teacher  has  more  to  do  with  the  success  or  failure  of  a 
language  program  than  does  any  other  factor.  There  seems  to  be  no 
problem  with  either  enrollment  or  attrition  in  courses  where  the 
teacher  is  well  prepared,  both  in  language  and  in  pedagogy,  and 
where  organization  leads  to  the  development  of  student  proficiency. 
There  seems  to  be  no  particular  material,  no  particular  method,  no 
particular  teaching  technique  that  outweighs  the  humanistic  element 
in  a  successful  foreign  language  program. 

BRAIN  HEMISPHERE 

Does  brain  hemisphere  research  have  any  applications  for  foreign 
language  teachers?  Do  any  of  the  newer  methodologies  claim  to  be 
right  brain  approaches? 

Present  thinking  about  brain  research  emphasizes  the  role  of  both 
hemispheres  in  language  comprehension.  Two  methods  which  focus  on 
comprehension  are  Total  Physical  Response  and  Suggestopedia . 
Recent  research  seems  to  argue  for  a  critical  role  for  listening 
comprehension  in  foreign  language  learning  which  is  a  major  concern 
in  both  of  these  approaches. 


LANGUAGE  OF  INSTRUCTION 

Should  the  teacher  only  use  the  target  language  in  the  classroom? 
Should  students  be  required  to  use  only  the  target  language  in  the 
classroom? 

The  amount  of  the  target  language  that  is  used  in  the  classroom 
depends  on  the  goals.  If  the  goal  is  to  teach  grammar  rules,  the 
most  favorable  approach  seems  to  be  a  grammatical  explanation  in 
the  student's  native  language.  Some  students,  however,  seem  to 
achieve  more  grammar  via  grammar  drills  conducted  in  the  target 
language.  If  the  goal  is  to  emulate  the  first  language  acquisition 
process,  the  hypothesized  approach  is  to  provide  large  quantities 
of  comprehensible  input  in  the  target  language  and  to  encourage  the 
students  to  produce  messages  in  the  foreign  language  when  they  feel 
ready. 

METHODOLOGICAL  APPROACHES 

How  can  a  teacher  objectively  analyze  different  teaching 
approaches?   Are  there  any  criteria  for  making  comparisons? 

Thus  far,  researchers  have  approached  methodologies  from  different 
points  of  view.  Steven  Krashen  lists  three  prerequisites  for 
language  acquisition:  (1)  comprehensible  input;  (2)  interesting  and 
relevant  material  that  is  grammatically  sequenced;  and  (3)  a  low- 
stress  learning  situation.  His  study  suggests  that  The  Natural 
Approach,  Suggestopedia  and  Total  Physical  Response  do  a  good  job 
with  items  1  and  3  but  do  less  well  with  item  2  in  regard  to 
grammatical  sequencing. 

FOREIGN  LANGUAGE  STUDY  AND  TEST  SCORES 

Many  experts  are  now  saying  that  a  good  way  to  improve  verbal  test 
scores  on  college  admission  tests  is  through  the  study  of  a  foreign 
language.  Does  foreign  language  study  really  contribute  to 
increased  test  performance? 

Recent  data  from  the  College  Board  show  a  definite  positive 
correlation  between  SAT  scores  and  the  study  of  specific  subjects, 
including  foreign  language.  Increased  verbal  and  math  scores  were 
dramatic  for  students  who  had  taken  two  years  of  a  foreign 
language.  The  verbal  scores  of  students  who  had  taken  four  or  five 
years  of  foreign  language  were  higher  than  the  verbal  scores  of 
students  who  had  taken  four  or  five  years  of  any  other  subject. 

It  could  be  that  the  study  of  foreign  language  somehow  makes 
concrete  the  concept  of  linguistic  competence  or  intuition  all  of 
us  possess  so  that  students  with  language  study  have  a  certain 
conscious  knowledge  of  English  that  is  tapped  during  test  taking. 
In  order  for  transfer  of  learning  to  take  place,  foreign  language 
study  must  extend  over  several  years. 
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Research  and  Trends  in  Language  Arts 


Composition 

Process  Writing 

In  the  last  few  years,  teachers  have  refined  the  writing 
process,  incorporating  strategies  such  as  collaborative  learning, 
peer  editing,  writing  workshop,  and  word  processing. 

During  the  first  step  of  the  writing  process,  students  engage 
in  prewriting  activities  to  explore  topics,  generate  questions, 
look  at  purpose,  audience  and  form,  and  deal  with  data  collection, 
analysis  and  organization.  These  activities  may  be  done  in 
cooperative  groups.  Allowing  students  to  choose  their  own  topics 
is  an  important  element  of  the  writing  workshop  method. 

As  students  write  their  first  drafts,  they  should  focus  on 
ideas  and  data,  without  worrying  about  correctness.  Using  a  word 
processor  may  enable  students  to  compose  more  freely  and  revise 
more  extensively.  Research  shows  that  individual  conferences  with 
the  teacher  are  the  most  beneficial  aspect  of  the  writing  process. 

Revision,  often  done  in  peer-response  groups,  focuses  upon 
organization  (main  point,  support,  coherence) ,  tone  and  style.  For 
worthwhile  pieces,  editing  (correcting  mechanics,  spelling,  usage 
and  format)  is  often  done  collaboratively  or  with  the  help  of 
computers.  The  edited  piece  is  then  ready  for  the  final  stage  of 
the  writing  process,  publication. 


Evaluation 

Many  states  and  districts  are  now  using  direct  writing 
assessments  in  addition  to  objective  standardized  tests  to  evaluate 
student  progress  in  language  arts.  Although  some  send  these 
samples  of  student  writing  to  testing  centers  for  scoring,  many 
districts  are  finding  that  the  experience  of  scoring  and  generating 
criteria  to  analyze  student  writing  serves  as  valuable  staff 
development. 

The  most  significant  trend  is  portfolio  assessment,  in  which 
students  generally  choose  the  pieces  to  be  scored  from  their 
writing  collections.  The  portfolios  provide  a  truer  indication  of 
writing  skills  and  serve  as  motivational  tools  for  both  student  and 
teacher. 


Skills  instruction 

NAEP ' s  Writing  Report  Card  suggests  that  students'  problems 
with  usage  and  mechanics  can  best  be  improved  through  diagnosis  and 
prescription  based  on  actual  student  errors  rather  than  workbook 
sequences.  Sentence  combining  can  effectively  teach  students  about 
sentence  structure.  With  an  increased  interest  in  the  study  of 
nonfiction,  expository  writing  is  now  taught  in  the  elementary 
schools. 


Literature 

Few  aspects  of  literature  instruction  have  generated  more 
comment  than  the  teaching  of  values  through  literature  and  the 
related  question  of  content  in  the  literature  program. 

The  value  of  literature  is  increasingly  recognized  as  story, 
as  meaning,  as  a  connection  to  student  lives  rather  than  as  a 
collection  of  literary  genres  and  devices.  While  generally 
agreeing  that  public  schools  should  not  be  advocates  of  particular 
belief  systems,  many  educational  leaders  argue  for  the  teaching  of 
a  common  store  of  insights  and  values  that  make  our  experience  as 
a  people  cohesive. 

Still  raging  is  the  decades-old  debate  about  the  teaching  of 
classics  versus  popular  literature.  Can  the  literary  canon--the 
works  that  give  students  a  common  literary  heritage--be  listed? 
Champions  of  increasing  the  repertoire  of  young  adult  materials 
continue  to  affirm  their  value  for  promoting  enjoyment  of 
literature,  stimulating  class  discussion  and  writing,  and  even 
teaching  difficult  literary  concepts.  At  the  same  time,  those 
wanting  cultural  diversity  have  another  "canon"  in  mind.  John 
Pfordresher  of  NCTE  suggests  that  literature  should  be  chosen  for 
its  literary  value  rather  than  for  any  sociological  benefits. 

A   strong   language   arts   program   can   increase   student 
appreciation  for  literature  as  a  mirror  of  humanity.   To  increase 
reading  enjoyment,  response  to  literature  personally  and  informally 
(in  addition  to  learning  skills  of  literary  analysis)  should  be 
encouraged  by  providing: 

*  opportunities  for  imaginative  and  creative  teaching  with 
less  reliance  on  answering  chapter  text  questions,  completing  work 
sheets,  and  memorizing; 

*  an  atmosphere  conducive  to  student-centered,  open-ended 
discussion  to  help  students  make  literal,  inferential,  evaluative, 
and  appreciative  responses  to  literature; 

*  an  avenue  for  literature  to  be  integrated  into  the  teaching 
of  language,  writing,  speaking,  and  listening; 

*  challenging  books  at  all  levels  based  on  literary  merit. 


Speaking  and  Listening 

It's  beneficial  to  integrate  speaking  and  listening  into 
reading  and  writing  activities.  Classroom  dialoguing  develops  such 
traits  as  fairmindedness,  intellectual  empathy,  commitment  to 
reasoned  analysis,  and  tolerance  of  divergent  viewpoints. 

"Guided  oral  discourse  in  the  classroom"  is  a  convenient 
umbrella  for  numerous  techniques  that  hold  promise  for 
significantly  stengthening  the  purposeful  use  of  discussion  to 
generate  and  intensify  understanding.  Among  those  techniques  are 
reciprocal  teaching  (students  summarize,  question,  clarify,  and 
predict  in  verbal  exchanges  as  they  read) ,  scaffolding  (the  teacher 
initially  provides  a  relatively  high  degree  of  verbal  structure, 
then  gradually  withdraws),  cooperative  learning  (focused  group 
discussion) ,  and  inquiry  teaching  (helping  students  to  become  aware 
of  misconceptions,  highlighting  what  is  known  and  not  known,  and 
setting  future  directions  for  class  activities) . 

Media 

Our  language  is  being  reshaped  by  new  technologies,  where  the 
nature  of  literacy  is  being  redefined.  A  trend  in  film  and 
television  criticism  stresses  the  cultural  nature  of  visual  texts, 
with  a  renewed  emphasis  on  viewer  response.  Recognition  of  the 
audience's  role  in  making  sense  of  visual  compositions  is  replacing 
notions  of  "passive  viewing." 

New  technologies  blur  traditional  distinctions  as  they  give 
access  to  and  control  over  information.  Desktop  publishing  fuses 
composition,  design  and  printing—allowing  students  to  share  their 
work  in  professional-looking  formats.  Interactive  video  unites 
computers  and  television,  linking  programming  with  video 
production.  Telecommunications  can  expand  course  offerings  and 
allows  teacher  and  student  to  communicate  long  distance. 

We  need  to  understand  more  clearly  how  media  and  literacy 
relate  to  one  another;  to  investigate  how  students  respond  to 
different  media;  and  to  learn  more  about  policies  and  practices 
that  are  affecting  media  education  at  all  levels. 


Sources: 

Suhor,  Charles.  Annual  Trends  and  Issues  Statements,  National 
Council  of  Teachers  of  English,  1989. 

Suhor,   Charles.   Beyond  Trends  in  English  and  Language  Arts 
Instruction,  National  Council  of  Teachers  of  English,  1989. 

Wyoming  Department  of  Education,   Standards  of  Excellence  for 
Language  Arts,  198  5. 
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RESEARCH  AND  TRENDS  IN  READING 
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LIFE  IS  A  DEVELOPMENTAL  JOURNEY  OF  LEARNING 
to  self-actualization 
through  knowledge 
One  is  born. 
One  listens. 
One  speaks. 
One  writes. 
One  reads. 
WE  MUST  MAINTAIN  THE  FLOW 
TO  ALLOW 
MEANINGFUL  PASSAGE 

—TED  DONATO 
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*  LITERACY  LEVELS  * 

"The  world  is  moving  into  a  technological-information  age  in  which  full  participation  in  education,  science,  business, 
industry,  and  the  professions  requires  increasing  levels  of  literacy.  What  was  a  satisfactory  level  of  literacy  in  1950  probably 
will  be  marginal  by  the  year  2000." 

BECOMING  A  NATION  OF  READERS.  P.  3 

*  BASAL  READING  PROGRAMS  * 

Basal  reading  programs  strongly  influence  how  reading  is  taught  in  American  schools  and  what  students  read. 
....a  small  number  of  basal  reading  programs  have  a  strong  influence  on  how  American  children  are  taught  to  read  and 
what  American  children  read. 

BECOMING  A  NATION  OF  READERS.  P.  36 

*  BASAL  READERS  OFFERS  * 

Continuity  of  skills 

Sequential  order  for  the  introduction 

vocabulary 

reading 

language  activities 

*  WHOLE  LANGUAGE  * 

•  Emphasis  on  process  and  attitude  rather  than  product. 

*  INTEGRATED  APPROACH  * 

•  Is  an  attitude. 

•  Is  a  belief  about  ways  in  which  students  learn  and  about  the  contexts  for  encouraging  that  process. 

•  Expands  students'  knowledge  and  experience. 

•  Embraces  the  interconnectedness  of  things. 

•  Reading  instruction  must  occur  in  all  content  curricular  areas. 

•  Comprehension  strategies  for  understanding  must  be  taught  not  only  in  stories  but  social 
studies,  science,  health,  language  arts,  mathematics,  music,  and  art 
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*  LITERATURE-BASED  CURRICULUM  * 

•  LITERATURE  is  a  treasure-trove  to  which  reading  is  the  key. 

•  A  literature-based  curriculum  seeks  to  help  students: 

-develop  positive  skilled  lifelong  reading  habits. 

-recognize,  analyze,  interpret,  and  evaluate  literary  works. 

-use  literature  to  gain  insight  into  themselves  and  others. 

-use  literature  to  inform  and  build  background  knowledge  in  areas  of  personal  interest. 

-increase  their  understandings  of  our  culturally  diverse,  pluralistic  heritage. 

*  THEMES  * 

•  Themes  and  projects  tie  activities  together. 

•  Themes  provide  interest,  meaning  and  function. 

*  READING  AND  WRITING  TOOLS  FOR  LEARNING  * 

•  Connecting  reading  and  writing  results  in  better 

.Readers 
.  Writers 

•  Students  must  see  themselves  as  readers  and  writers. 

•  Writing  forces  students  to  crystallize  their  thoughts  in  meaningful  ways. 

*  COMPREHENSION  A  PRIORITY  * 

•  BACKGROUND  AND  STUDENT'S  EXPERIENCES  are  the  foundation  of  the  reading  process. 

•  Prior  knowledge  is  activated  during  reading. 

•  Students  should 

-  make  predictions  about  a  reading  selection, 

-  set  their  own  purposes  for  reading, 

-  generate  their  own  questions  while  reading. 

•  Learner  strategies 

-  Students  use  multiple  approaches  to  determine  meaning  from  text. 

-  Develop  comprehension  and  thinking  power. 

*  PHONICS  INSTRUCTION  * 

•  Start  early. 

•  Finish  by  the  end  of  second  grade. 

*  TIME  TO  READ  * 

•  Provide  ample  opportunities  for  silent  reading. 

•  Be  provided  daily. 

•  Two  hours  per  week  by  third  grade  or  fourth  grade  . 

*  TEACHERS  READ  ALOUD  * 

•  READ  aloud  to  students  daily. 

•  Provide  models. 

•  Provide  opportunities  for  students  to  read  aloud  to  classmates  and  other  audiences. 

*  ASSESSMENT  * 

•  Reflect  recent  advances  in  the  understanding  of  the  reading  process. 

•  Portfolios. 

•  Observation  and  checklists. 

*  PARENT  COMMUNICATION  * 

•  Parents  are  the  child's  first  and  most  important  teacher. 

•  Home  environments  contribute  to  achievement 

•  Value  and  respect  parents'  contributions  and  cooperation. 
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NEW  TRENDS  AND  DIRECTIONS  FOR 
MATHEMATICS  EDUCATION  OF  THE  90s 


9  was  known  as  "The  Year  of  National  Reports"  on  mathematics  education.  The  Mathematical  Science  Education 
rd  published  three  major  documents.  The  first,  "Everybody  Counts,  A  Report  to  the  Nation  on  the  Future  of 
^hematics  Education,"  outlined  the  fundamental  needs  for  changes  in  mathematics  curriculum.  That  was  followed 
Reshaping  School  Mathematics,  A  Philosophy  and  Framework  for  Curriculum."  A  third  report  documented  the  needs 
usiness  and  industry  and  their  demands  for  changes  in  the  mathematics  preparation  of  students.  That  report  was 
tied  "Mathematics  Education,  A  Well  Spring  of  U.S.  Industrial  Strength." 

American  Academy  for  the  Advancement  of  Science  published  its  report,  "Science  for  All  Americans,"  which  was 
irt  of  Project  2061.  It  also  contained  dramatic  changes  for  mathematics  instruction.  Finally,  the  National  Council 
eachers  of  Mathematics  published  the  "Curriculum  and  Evaluation  Standards  for  School  Mathematics."  It  not  only 
ined  the  need  for  changes,  but  established  a  vision  for  school  mathematics  for  the  twenty-first  century  and  outlined 
nfic  standards  for  grades  K-12  mathematics  and  for  evaluation  of  student  achievement  and  school  mathematics 
jrams.  That  was  followed  by  the  draft  document  of  the  professional  standards  for  teaching  mathematics,  the  final 
ion  of  which  will  be  completed  in  1991.  All  of  these  documents  focus  on  the  need  for  a  change  in  the  mathematics 
iculum  as  we  know  it  today. 

Everybody  Counts,"  it  states, 


"As  technology  has  mathematized  the  workplace  and  mathematics  has  permeated  society,  a 
complacent  America  has  tolerated  underachievement  as  the  norm  for  mathematics  education.  We 
have  inherited  a  mathematics  curriculum  conforming  to  the  past,  blind  to  the  future,  and  bound 
by  the  tradition  of  minimal  expectations."  It  goes  on  to  point  out,  "As  children  become  socialized 
by  school  and  society,  they  begin  to  view  mathematics  as  a  rigid  system  of  externally  dictated  rules 
governed  by  standards  of  accuracy,  speed,  and  memory.  Their  view  of  mathematics  shifts  from 
enthusiasm  to  apprehension,  from  confidence  to  fear." 

trast  this  view  of  mathematics  to  a  statement  in  "Renewing  U.S.  Mathematics"  by  the  National  Academy  of  Science 
|)86.  It  states  that, 


"In  the  past  quarter  of  a  century  mathematics  and  mathematical  techniques  have  become  an 
integral,  pervasive  and  essential  component  of  science  technology  and  business.  In  our  techno- 
logically-oriented society,  *in  numeracy'  has  replaced  illiteracy  as  our  principal  educational  gap. 
One  could  compare  the  contribution  of  mathematics  to  our  society  with  needing  air  and  food  for 
life.  In  fact,  we  could  say  that  we  live  in  an  age  of  mathematics  but  the  culture  has  been 
mathematized." 


lew  goals  for  the  new  Mathematics  Learner  Goals  as  outlined  in  the  Montana  Accreditation  Standards  for  Schools, 
osely  aligned  with  the  curriculum  standards  as  published  by  the  National  Council  of  Teachers  of  Mathematics.  As 
>  ana's  school  districts  design  new  programs  in  mathematics,  local  goals  will  be  consistent  with  national  goals. 

the  Montana  Mathematics  Learner  Goals  and  the  Standards  call  for  a  shift  in  emphasis  from  a  mathematics 
Tbulum,  which  has  been  dominated  by  emphasis  on  memorization  of  facts,  procedures  and  proficiency  with  paper 
aencil  skills,  to  one  which  emphasizes  conceptual  understanding,  multiple  representations  and  connections,  mathe- 
ilal  modeling  and  mathematical  problem  solving. 


Society's  goals  for  mathematics  have  changed  dramatically  from  those  of  the  past.  Today  our  society  demands- 

1)  a  mathematically  literate  worker, 

2)  people  who  are  involved  in  lifelong  learning, 

3)  an  opportunity  for  all  students  to  be  engaged  in  a  quality  mathematics  curriculum  and 

4)  an  informed  electorate  who  have  the  knowledge  to  make  intelligent  decisions  based  upon  careful 
considerations  of  facts. 


The  greatest  driving  force  in  the  changing  mathematics  curriculum  of  today  is  business  and  industry  The  econc 
demands  that  students  leave  school  with  qualitatively  different  skills  than  have  been  demanded  in  the  past  We  car 
longer  tolerate  classrooms  designed  for  a  past  where  students  sit  in  rows  doing  rote  exercises,  demanding  the  same  I 
tasks  which  prepare  students  for  work  on  assembly  line  production  which  no  longer  exists.  Industry  tells  us  that  todi 
workers  must  have  the  ability  to  set  up  problems,  have  a  knowledge  of  a  variety  of  techniques  to  approach  and  wort 
problems,  the  ability  to  work  with  others  on  problems,  a  preparation  for  open-ended  situations,  since  most  real  wc 
problems  are  not  well  formulated  or  stated,  and,  finally,  workers  must  have  a  belief  in  the  utility  and  the  valu< 
mathematics  as  important  to  them  in  their  future  employment. 

A  study  of  the  demands  of  managers  in  industries  in  the  southeast  recently  reported  the  following  findings: 


"The  new  automated  workplace  requires  qualitatively  different  skills  and  behaviors  than  that  of 
the  past.  To  attain  needed  flexibility,  production  is  organized  around  teams  responsible  for  a 
product,  not  on  sequential,  independent  tasks  of  the  past.  The  fact  is  that  The  BASICS  have 
changed.'  Companies  expect  more  than  just  basic  routine  skills.  Statistics,  communication, 
problem  solving,  willingness  to  accept  responsibility  and  readiness  to  take  an  initiative  are  all 
demands  which  business  and  industry  are  placing  upon  schools  and  which  relate  directly  to  the 
necessity  for  change  in  our  mathematics  curriculum." 


The  goals  for  students  as  elicited  in  the  Montana  Learner  Goals  and  in  the  NCTM  Standards  state  that  students: 

1)  should  learn  to  value  mathematics, 

2)  become  confident  in  their  own  ability  to  do  mathematics, 

3)  become  mathematical  problem  solvers, 

4)  learn  to  communicate  mathematically, 

5)  learn  to  reason  mathematically,  and 

6)  select  and  use  appropriate  technology  to  solve  problems  and  acquire  new  knowledge. 
These  goals  demand  that  curriculum  and  instruction  must  change. 

ArC^1CUl!im  f°r  elementary  s^dents  must  be  conceptually  based.  No  longer  can  drill,  practice  and  rote  memorization 
of  skill  take  the  place  of  conceptual  understanding.  Instruction  should  emphasize  the  development  of  student* 
mathematical  thinking  and  reasoning  abilities.  Use  of  manipulatives  must  be  incorporated  at  all  levels.  A  curriculum 
for  the  future  must  have  primary  students  actively  involved  in  the  learning  process.  As  students  move  into  the  middle 
and  senior  high  schools,  they  must  continue  to  be  active  learners  rather  than  passive  listeners  to  teachers'  lectures. 
Applications  of  mathematics  must  be  included  at  all  levels.  These  applications  must  be  relevant  to  students'  lives  rather 
than  the  contrived,  artificial  word  problems  we  now  find  in  textbooks. 

Students  must  be  engaged  in  a  broad  range  of  topics  at  all  levels.  A  core  curriculum  must  be  in  place  for  all  students 
in  grades  7-12  so  that  each  student  has  an  opportunity  to  explore  topics  from  algebra,  geometry,  probability,  statistical 
and  discrete  mathematics.  Technology,  including  calculators  and  computers,  should  be  available  for  all  students  at  all 
grade  levels.  Any  mathematics  curriculum  designed  to  meet  the  goals  as  stated  in  the  Montana  Accreditation  Standards 
will  use  calculators  at  all  grade  levels.  This  does  not  mean  that  students'  learning  of  the  basic  skills  is  eliminated  It 
simply  means  that  the  calculator  can  be  used  to  improve  the  quality  of  mathematics  instruction. 

The  mathematics  curriculum  should  be  problem  centered;  that  is,  mathematics  should  grow  out  of  a  problem  context 
In  the  present  curriculum,  we  find  students  drilled  and  drilled,  then  later  using  word  problems  to  apply  rote  skills 
Research  has  shown  that  students  learn  better  if  the  skills  are  derived  from  a  problem. 

New  content  must  be  included  at  all  levels.  Geometry,  probability,  and  data  analysis  should  be  included  in  the 
mathematics  curriculum  for  all  students  grades  K-12.  This  means  that  some  content  will  receive  decreased  attention. 


s  that  fall  in  this  category  mightbe  excessive  drill  and  practice  with  computational  skills  in  the  earlier  grades.  Three 
3  of  study  on  operations  with  fractions,  the  emphasis  on  factoring  and  rational  expressions  in  algebra  classes,  a  year 
oof  in  geometry,  computation  with  logarithms  and  interpolation  in  tables  or  excessive  time  with  identities  in 
nometry  may  all  receive  less  attention  in  a  new  curriculum. 

lly,  evaluation  of  student  achievement  and  the  evaluation  of  a  school  mathematics  program  must  include  more  than 
lardized  multiple  choice  tests.  The  standardized  tests  of  today  will  not  be  appropriate  to  effectively  evaluate  a  new 
ematics  curriculum.  For  more  information  on  this,  see  the  research  on  the  alignment  of  six  standardized  tests  with 
'JCTM  standards  at  the  end  of  this  paper.  We  must  incorporate  multiple  methods  of  evaluation  of  student 
svement,  problem  solving  experiences,  open-ended  questions,  the  use  of  technology,  etc.,  in  order  to  effectively 
late  student  achievement  in  mathematics,  as  well  as  the  evaluation  of  the  school  mathematics  program. 


kw  Research  Findings  in  Mathematics 


ig  the  past  few  years,  extensive  research  has  been  completed  on  students'  learning  and  understanding  of  mathe- 
:s.  International  comparative  studies  indicate  that  some  of  our  basic  assumptions  about  the  structure  and  goals 
kiooling,  about  children's  abilities  and  about  the  structure  of  curricula  are  determined  more  by  tradition  than 
nmental  educational  principles  (Crosswhite,  et  al.,  1986).  Many  educators  have  been  concerned  about  the 
iarisons  of  the  achievement  of  students  in  the  U.S.  and  their  foreign  counterparts.  However,  certain  findings  point 
liat  deficiencies  in  our  curriculum  do  exist.  For  instance,  mathematics  classrooms  in  Japan  use  instructional  time 
pte  different  ways  than  American  schools.  Group  work  and  cooperative  problem  solving  are  stressed  throughout 
larlier  grades  (Easley  and  Easley,  1982).  The  curricula  in  other  countries  reflect  a  far  different  belief  about  what 
Iren  are  capable  of  learning.  American  textbooks  tend  to  develop  ideas  very  slowly  by  progressing  through  a 
Irchy  of  small  learning  tasks.  Textbooks  from  Asian  countries  and  from  the  Soviet  Union  indicate  that  students  are 
Sed  in  much  more  demanding  problem  situations  from  the  beginning  (Fuson,  et  al.,  1988). 

irch  on  the  learning  for  higher  order  of  thinking  lends  support  to  the  notion  that  instruction  needs  to  change  from 

aditional  mode,  where  the  teacher  presents  materials  to  a  less  structured,  more  indirect  style  of  teaching  (Dessart 

|>uydam,  1983).    Because  the  development  of  higher  level  thinking  in  mathematics  depends  on  autonomous, 

lendent  learning  behavior,  teachers  and  parents  must  learn  how  to  encourage  more  self-reliance  in  students  who 

laming  mathematics  (Grouws,  et  al.,  1988  and  Peterson  and  Carpenter,  et  al.,  1989).  There  is  now  wide  agreement 

jig  researchers  of  the  need  to  pay  careful  attention  to  student-constructed  knowledge  (Piaget,  1954).  Children  come 

ool  with  a  rich  body  of  knowledge  about  the  world  around  them,  including  well-developed  information  systems 

mathematics.  Education  fails  when  children  are  treated  as  "blank  slates"  or  "empty  jugs"  ignoring  the  fact  that 

ave  a  great  deal  of  mathematical  knowledge,  some  of  which  surpasses  and  some  of  which  may  contradict  what 

re  being  taught  in  schools  (Erlwanger,  1974  and  Ginsburg,  1983).  Children  are  active  interpreters  of  the  world 

id  them,  including  the  mathematical  aspects  of  that  world.  In  the  words  of  Piaget,  "To  understand  is  to  invent." 

fi  in  schools  should  be  arranged  to  exploit  the  intuitions  and  informal  numerical  notions  students  bring  with  them, 
ver,  teaching  methods  must  adapt  to  the  notion  of  the  child  as  an  interpreter  and  a  constructor  of  theories  as 
( jed  to  the  child  as  an  absorber. 

>\  ^commendation  to  reduce  emphasis  on  procedures  used  for  paper  and  pencil  calculations  rests  in  part  on  extensive 
lice  that  these  procedures  themselves  do  not  aid  conceptual  understanding  (Mestre,  1987).  The  literature  on  typical 
lies  made  by  students  reveals  that  many  of  these  mistakes  follow  predictable  patterns.  Such  consistent  but 
wen  procedures — learning  bugs — have  a  natural  origin  in  the  invention  of  students.  They  are  intelligent  attempts 
idify  memorized  procedures  that  are  poorly  understood  (Brown  and  Burton,  1979).  Even  when  correctly  learned, 
Of  procedural  knowledge — the  ability  to  implement  mathematical  algorithms  without  the  underlying  conceptual 
iedge — can  be  extremely  fragile.  Several  studies  show  that  the  mathematical  learning  and  understanding  of 
|pts  are  more  robust  when  taught  in  a  fashion  that  stresses  understanding  conceptual  models  (Carpenter,  et  al., 
%nd  Romberg  and  Carpenter,  1986). 

itain  cases,  the  order  of  presentation  appears  critical.  It  has  been  shown  that  students  who  learn  to  calculate  too 
may  find  it  more  difficult  to  reach  an  understanding  than  students  who  have  had  no  such  experience.  On  the  other 
I  it  has  been  shown  that  children  must  be  able  to  recite  the  number  words  before  they  can  develop  a  concept  of 


countingornumbering(Steffe,etal.,1983).  There  is  some  evidence  to  suggest  that  paper  and  pencil  calculation  in  volvi 
fractions,  decimal  long  division  and  possibly  multiplication  are  introduced  far  too  soon  in  the  present  curriculum. 

In  the  area  of  problem  solving,  it  has  been  clearly  shown  that  strategies  for  problem  solving  can  be  taught  effective 
The  main  warning  from  research  literature  is  that  one  should  be  careful  not  to  trivialize  problem  solving  strategic 
teaching  a  collection  of  isolated  tricks  (e.g.  "or  means  multiply  or  cross  canceling  factors).  Problem  solving  strategi 
in  the  spirit  of  Polya  are  subtle  and  complex.  Strategies  such  as  building  a  model,  looking  for  a  pattern,  simplifying  t! 
problem,  and  logical  thinking  cannot  be  taught  effectively  apart  from  the  situational  clues  that  indicate  when  su 
strategies  are  appropriate.  Research  indicates  that  such  strategies  can  be  learned,  resulting  in  significant  improvemen 
in  problem  solving  performance  (Charles  and  Silver,  1988;  Noddings,  1988).  Effects  can  be  obtained  with  interventioi 
as  simple  as  holding  class  discussions  and  discussing  with  students  these  problem  solving  strategies  and  by  explicit 
and  frequently  posing  questions  such  as,"What  are  you  doing?"  "Why  are  you  doing  it?"  "How  will  it  help  you?"  "Wh 
if  we  change  the  numbers?"  "Why?" 

The  current  curriculum  fails  badly  in  teaching  genuine  applications  of  mathematics  (Dossey,  et  al.).  Reusser,  198 
reports  that  three  out  of  four  third  and  fourth  graders  will  produce  a  numerical  answer  to  nonsense  problems  such  si 


There  are  125  sheep  and  five  dogs  in  a  flock;  how  old  is  the  shepherd." 


Typical  response  of  students  solving  the  problem  out  loud  exemplifies  the  mindless  world  of  school  mathematics. 


126  4  5  - 130,  too  Mr, 

125  -  5  «  120,  still  too  big; 

125  +  5-25; 

I  think  the  shepherd  is  25  years  old. 


Students  constantly  strive  to  make  sense  out  of  rules  that  govern  the  world  around  them,  including  the  world  of  the 
mathematics  classroom.  If  the  classroom  patterns  are  perceived  to  be  arbitrary  and  mathematical  operatioi 
meaningless  no  matter  how  well  mastered  as  procedures,  students  will  emerge  from  these  classrooms  with  a  sense 
mathematics  as  being  arbitrary,  useless  and  meaningless.  Research  gives  us  a  new  picture  of  how  students  learn  ar 
how  they  manipulate  the  rote  drill  and  practice  procedures  of  the  past  into  mindless  mistakes.  The  new  curriculum, « 
outlined  in  the  Montana  Accreditation  Standards  and  the  NCTM  National  Standards,  is  in  line  with  modern-df 
research  findings  and,  hopefully,  will  eliminate  many  of  the  problems  outlined  here.  For  additional  informatic 
regarding  the  changes  in  mathematics  curriculum  or  research  findings,  please  consult  the  references  in  the  bibliograpli 
as  attached. 
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Evaluation  Standard  1:   Alignment 

Methods  and  tasks  for  assessing  students'  learning  should  be  aligned  with  the 
curriculum's  - 

♦  goals,  objectives,  and  mathematical  content; 

♦  relative  emphases  given  to  various  topics  and  processes  and  their 
relationships; 

♦  instructional  approaches  and  activities,  including  the  use  of  calculators, 
computers,  and  manipulatives.  (NCTM,  1989,  p.  193) 

In  a  recent  study,  six  widely  used  standardized  tests  for  Grade  8  were  examined  to 
determine  their  alignment  with  the  5-8  Standards  (Romberg,  Wilson,  &  Khaketla,  1990).   This 
study  was  one  of  a  sequence  of  studies  on  mandated  testing  undertaken  by  the  National  Center 
for  Research  in  Mathematical  Science  Education.   The  six  tests  were  identified  in  an  earlier  study 
(Romberg,  Zarinnia,  and  Williams,  1989),  as  those  most  widely  used  at  both  the  district  and  state 
level  at  Grade  8  across  the  country.   These  tests  were:   The  Iowa  Test  of  Basic  Skills  (ITBS,  1986, 
Level  14,  Form  7),   The  California  Test  of  Basic  Skills  (CTBS,  1985,  Level  17/18,  Form  A),  The 
Metropolitan  Achievement  Test  (MAT,  1986,  Advanced  1,  Forms  L  &  M),  The  California 
Achievement  Test  (CAT,  1985,  Level  18C,  Tests  6  &  7),  The  Stanford  Achievement  Test  (SAT 
Survey  of  Basic  Skills,  1982,  Level  36,  Form  P),  and  The  Science  Research  Associates  Survey  of 
Basic  Skills  (SRA,  1985,  Level  36,  Form  P). 

An  analysis  was  made  of  these  six  tests,  to  determine  if  they  reflect  the  recommendations 
made  in  the  5-8  Standards.  Each  item  on  each  test  was  classified  in  three  areas:   (i)  the  content  it 
tests;  (ii)  the  process  required  to  respond  to  the  item;  and  (iii)  the  level  of  the  response  required. 
To  illustrate,  consider  the  following  two  examples,  which  are  similar  to  items  in  these  tests. 

1.  What  does  the  3  mean  in  4.23? 

2.  John  wants  to  buy  a  video  that  usually  sells  for  $24.95.   It  is  on  sale  for 
20%  off.   About  how  much  will  he  save  if  he  buys  it  on  sale? 

Each  item  was  first  categorized  into  one  of  the  following  seven  content  areas  described  in 
the  5-8  Standards:   Numbers  and  Number  Relations,  Number  and  Number  Theory,  Algebra, 
Statistics,  Probability,  Geometry,  and  Measurement.   Both  of  the  example  items  above  would 
have  been  classified  as  Numbers  and  Number  Relations. 


2 
Each  item  was  then  categorized  into  one  of  the  following  six  process  areas  described  in 
the  Standards:  Problem  solving,  Communication,  Reasoning,  Connections,  Computation  and 
Estimation,  and  Patterns  and  Functions.   The  first  example  item  above  would  have  been  classified 
as  Communication,  even  though  the  raters  felt  that  such  an  item  reflects  a  much  "lower"  level  of 
communication  than  that  described  in  the  Standards.  The  second  example  item  would  have  been 
classified  as  Computation/Estimation,  even  though  such  items  usually  appear  within  a  subtest 
labelled  "Problem  Solving".  The  raters  felt  that  such  items  do  not  resemble  what  the  Standards 
describe  as  problem  solving.  The  Standards  call  for  nonroutine  problem  situations  which  "are 
much  broader  in  scope  and  substance  than  isolated  puzzle  problems"  and  "very  different  from 
traditional  word  problems,  which  provide  contexts  for  using  particular  formulas  or  algorithms  but 
do  not  offer  opportunities  for  true  problem  solving"  (p.  76). 

Finally,  each  item  was  classified  into  one  of  two  levels.  Procedure  or  Concept,  according 
to  whether  the  response  to  the  question  required  procedural  or  conceptual  knowledge.   The  first 
example  item  would  have  been  categorized  as  Conceptual,  since  it  requires  some  understanding  of 
place  value.  The  second  item,  on  the  other  hand,  would  have  been  considered  Procedural,  since 
it  only  requires  a  series  of  computations. 

The  table  in  Figure  1  shows  the  percent  of  items  classified  in  each  category  for  each  test. 


Insert  Figure  1  about  here 


Little  overall  variation  was  found  among  the  six  tests  in  terms  of  categorizing  the  items.    For 
content,  most  items  were  found  to  be  in  Numbers  and  Number  Relationships,  with  the  rest  fairly 
evenly  distributed  among  the  other  five  categories.   Most  items,  likewise,  were  found  to  be  in  the 
process  area  of  Computation/Estimation,  with  20%  in  Communication,  and  very  few  in  the  other 
four  categories.   An  average  of  89%  of  the  items  were  classified  as  Procedure,  rather  than 
Concept.   Also,  within  the  category  of  Computation/Estimation,  the  majority  of  items  were 
computation,  with  no  more  than  10%,  and  in  some  cases  0%,  being  estimation. 


The  conclusion  is  that  the  current  forms  of  these  six  widely  used  standardized 
mathematics  achievement  tests  do  not  adequately  cover  the  range  of  content  described  in  the  5-8 
Standards.  The  great  majority  of  items  were  found  to  be  computations  based  on  algorithmic 
procedures.  The  tests  do  not  address  any  of  the  four  primary  Standards:  problem  solving, 
communication,  reasoning,  and  connections. 

These  tests  are  not  appropriate  instruments  for  assessing  the  content,  process  and  levels  of 
thinking  called  for  in  the  Standards.  These  tests  are  "based  on  different  views  of  what  knowing 
and  learning  mathematics  means"  (NCTM,  1989,  p.  191).   As  the  Standards  get  implemented  in 
the  schools,  the  standardized  tests  used  in  those  schools  will  have  to  change  to  more  accurately 
reflect  the  new  vision  of  the  mathematics  curriculum. 
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WHAT  THE  RESEARCH  TELLS  US 
ABOUT  PARENT  INVOLVEMENT 


What  Works:  Research  About  Teaching  and  Learning.  U.S.  Department  of  Education: 
William  J.  Bennett,  Secretary:  1986. 

l/  Parents  are  their  children's  first  and  most  influential  teachers.  What  parents  do 
to  help  their  children  learn  is  more  important  to  academic  success  than  how  well- 
off  the  family  is. 

%/  The  best  way  for  parents  to  help  their  children  become  better  readers  is  to  read  to 
them — even  when  they  are  very  young. 

1/  Children  benefit  most  from  reading  aloud  when  they  discuss  stories,  learn  to 
identify  letters  and  words,  and  talk  about  the  meaning  of  words. 

•  Reading  achievement  is  directly  related  to  the  amount  of  reading  children  do  in 
school  and  outside  school. 

%/        A  good  foundation  in  speaking  and  listening  helps  children  become  better  readers. 


The  New  Read-Aloud  Handbook.  Jim  Trelease,  Penguin  Books:  1989. 

•  Reading  aloud  to  children  strengthens  their  reading,  writing  and  speaking  skills. 

•  Children  who  are  not  answered  will  stop  asking  questions. 

•  The  more  time  a  child  spends  watching  television,  the  lower  the  achievement  rates; 
the  less  time,  the  higher  the  rates. 


Summer  Learning.  Barbara  Heys,  Academic  Press:  1978. 

•  The  number  of  books  read  during  the  summer  is  consistently  related  to  achieve- 
ment gains. 

1/        Reading  is  the  single  summer  activity  most  strongly  and  consistently  related  to 
summer  learning. 

•  Children  in  every  income  group  who  read  six  or  more  books  over  the  summer  gained 
more  in  reading  achievement  than  children  who  did  not. 


• 


THE    PROBLEM 

WE  LIVE  IN  EXCITING  TIMES ...  CHANGE  IS  THE  MASTER  THEME  BY  WHICH  WE 
ALL  LIVE.  HUMANKIND  HAS  EXPERIENCED  MORE  CHANGE  IN  THE  PAST  50 
YEARS  THAN  IN  ALL  RECORDED  HISTORY.  WE  CAN'T  EVEN  IMAGINE  THE 
FUTURE... AND  IT  APPEARS  FROM  HERE  TO  BE  CHANGING  EXPONENTIALLY. 
WHAT  THE  FUTURE  HOLDS  IN  STORE  FOR  HUMAN  BEINGS,  MONTANANS,  THE 
NATION  AND  THE  WORLD  DEPENDS  LARGELY  ON  THE  WISDOM  WITH  WHICH 
HUMANS  USE  SCIENCE  AND  TECHNOLOGY.  BUT  THAT,  IN  TURN,  DEPENDS  ON 
THE  CHARACTER,  DISTRIBUTION,  AND  EFFECTIVENESS  OF  THE  EDUCATION 
THAT  PEOPLE  RECEIVE.  THIS  SHORT  PAPER  DESCRIBES  SOME  OF  THE 
RELATIONSHIPS  BETWEEN  SCIENCE  AND  OUR  PROBLEMS,  FOLLOWED  BY  SOME 
EDUCATIONAL    SOLUTIONS.    BRIEFLY    THEN: 


Science,  energetically  pursued,  can  provide  humanity  with  the 
knowledge  of  the  biophysical  environment  and  of  social  behavior  that 
it  needs  to  develop  effective  solutions  to  its  global  and  local 
problems;  without  that  knowledge,  progress  toward  a  safe  world  will 
be  unnecessarily   handicapped. 

By  emphasizing  and  explaining  the  dependency  of  living  things 
on  each  other  and  on  the  physical  environment,  science  fosters  the 
kind  of  intelligent  respect  for  nature  that  should  inform  decisions 
on  the  uses  of  technology;  without  that  respect,  we  are  in  danger  of 
recklessly   destroying   our    life-support    system. 

Scientific  habits  Of  mind  can  help  people  in  every  walk  of  life 
to  deal  sensibly  with  problems  that  often  involve  evidence, 
quantitative  considerations,  logical  arguments,  and  uncertainty; 
without  the  ability  to  think  critically  and  independently,  citizens 
are  easy  prey  to  dogmatists,  filmflam  artists,  and  purveyors  of 
simple    solutions   to   complex   problems. 

Technological  principles  relating  to  such  topics  as  the  nature 
of  systems,  the  importance  of  feedback  and  control,  the  cost- 
benefit-risk  relationship,  and  the  inevitability  of  side  effects 
give  people  a  sound  basis  for  assessing  the  use  of  new  technologies 
and  their  implications  for  the  environment  and  culture;  without  an 
understanding  of  those  principles,  people  are  unlikely  to  move 
beyond   consideration   of   their   own    immediate    self-interest. 

Although  many  pressing  global  and  local  problems  have  technological 
origins,  technology  provides  the  tools  for  dealing  with  such 
problems,  and  the  instruments  for  generating,  through  science, 
crucial  new  knowledge;  without  the  continuous  development  and 
creative  use  of  new  technologies,  society  will  limit  its  capacity 
for  survival  and  for  working  toward  a  world  in  which  the  human 
species    is    at   peace   with    itself    and    its    environment. 

The  life-enhancing  potential  of  science  and  technology  cannot  be 
realized  unless  the  public  in  general  comes  to  understand 
science,  mathematics,  and  technology  and  to  acquire  scientific 
habits  of  mind;  without  a  scientifically  literate  population,  the 
outlook    for   a   better   world    is   not   promising. 

Adapted    from   Project    2061 


PART  OF  THE  SOLUTION 

WE  CAN  INSURE  A  QUALITY  SCIENCE  EDUCATION  FOR  ALL  MONTANA  YOUTH. 

The  science  program  should  be  consistent  with  the  intellectual, 
social,  emotional,  and  physical  development  of  the  student. 

The  science  program  should  encourage  students  to  become  self- 
directed    learners. 

The  science  program  should  include  experiences  which  foster  positive 
group   interactions. 

The  science  program  should  contribute  to  the  development  of  a 
positive  and  realistic   self-concept   in   students. 

The  science  program  should  recognize  the  growth  characteristics  of 
students. 

The  science  program  should  be  consistent  with  the  nature  of  science 
which  includes  its  philosophy,  methods  of  investigation  and 
verification,    conceptual  organization,    and  accumulated  knowledge. 

The  science  program  should  emphasize  process  skills,  beginning  with 
basic  processes  at  the  elementary  level  and  continuing  with  the 
integrated  skills  at  higher  grade  levels. 

The  program  should  develop  the  overall  conceptual  themes  of  science. 

The  scope  and  sequence  of  the  program  should  involve  integration  of 
physical  and  biological  science  with  special  emphasis  upon  the 
environment. 

The  science  program  should  emphasize  the  development  of  scientific 
values. 

The  science  program  should  reflect  an  involvement  with  both 
immediate  and  future  life  needs  in  terms  of  solving  personal  and 
social  problems. 

The  science  program  should  emphasize  the  use  of  science  concepts, 
process  skills,  and  values  as  guides  for  the  examination  of  problems 
and  experiences  in  a  rapidly  changing  scientific  and  technological 
society. 

The  science  program  should  emphasize  the  role  of  man  and  science  in 
the  natural  world. 

The  science  program  should  provide  information  about  careers  and 
avocations  in  various  areas  of  science. 

The  science  program  should  relate  to  other  curricular  areas. 

Appropriate  concepts,  processes,  values,  and  skills  of  other 
disciplines  should  be  integrated  into  science. 

The  science  program  should  integrate  concepts,  processes,  values, 
and  skills  among  the  various  areas  of  science. 

Adapted  from  Standards  for  Learning  Objectives  -  Virginia 
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WHAT  DOES  RESEARCH  SAY 
ABOUT  TEACHING  THINKING? 

BASIC  PREMISES  OF  THINKING  SKILL 

TEACHING 

Thinking  can  be  taught  and  learned  at  all  ages. 

All  students  are  capable  of  higher  level  thought  regardless  of  the  level  of  mental 
development. 

Thinking  skills  are  basic  to  the  learning  process. 

Thinking  skills  can  be  incorporated  into  any  curriculum. 

Intelligent  people  are  not  necessarily  skillful  thinkers. 

Thinking  skills  are  necessary  for  individuals  to  function  effectively. 

Teachers  should  be  trained  to  incorporate  thinking  skills  into  the  curriculum, 
especially  since  curriculum  writing  or  revising  may  not  occur  quickly. 

We  must  respect  knowledge  and  expertise.  Experts  on  a  topic  reason  more  power- 
fully about  that  topic  and  learn  new  things  related  to  it  more  easily  than  they  do  on 
other  topics. 

Thinking  skills  must  be  appropriate  to  the  curriculum  being  taught. 

New  thinking  skills  and/or  content  should  not  be  introduced  simultaneously  -  one  of 
the  two  should  be  familiar  to  the  learner. 

The  thinking  curriculum  must  attend  not  just  to  teaching  skills  and  knowledge,  but 
also  to  developing  motivation  for  their  use. 

The  most  successful  programs  prescribe  cooperative  problem  solving  and  meaning- 
construction  activities.  The  social  setting  provides  occasions  for  modeling  effective 
thinking  strategies  and  demonstrating  that  the  elements  of  critical  thought  are 
socially  valued. 
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